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CHAPTER I 
I I 
I THE PROBL.E..'! I 
Ill II The work in mathematics at the United States Military A-
I: I I! cademy Preparatory School has a two-fold purpose. Approximate- 1 
\ l.y six months is devoted to preparing the cadet candidates to II 
pass successfully the West Point Entrance Examination in Math-
ematics. The last three months of the school term is devoted 
to short, bu intensive, courses in Solid Geometry, Analytical 
\1 Geometry, Plane and Sperical Trigonometry, and Advanced Alge-
i\ bra with the intention of making the work of the freshman year 
1\ at the Military Academy easier for the cadet by reason of his 
1 familiarity with it. 
I There is a definite need to determine as early as possible 
I 
which cadet candidates will make a. sufficiently high grade in !J 
the entrance eXBJ!lination to guarantee them a chance of being ~~ 
accepted to the Academy, which cadet candidates would profit I 
by continuing with the customary work of the second term, 
\I. . . t . t b 
I
I wh1ch cand~da es would prof1 y covering the same ground at a 
j much slower rate of speed to prepare them for the examination 
\ the following year, and which candidates should be advised to 
ji try to arrive at their goal through one of several other a-
1 
vailable channels. 
===-=-=-
II 
'I 
===!==--= 
1 II 
I' 
THE PROBLEM 
The purpose of this research is to determine the extent 
,. to which performance in the United States Military Academy En-
trance Ex~~ination in Mathematics can be predicted from per-
1 
formance on one or more examinations in mathematics constructed 
by the mathemat ics staff at the Preparatory School. 
Various factors affecting performance on the West Point 
Entrance Examination but beyond the control of the Preparatory 
School will be noted, but this research will concern itself 
primarily with the relationship between achievement in mathe-
matics, as evidenced by performance on the ex~aination in math-
ematics developed by the Preparatory School and performance in 
the United States Military Academy Entrance Examination in Math-
ematics. 
SELECTION OF THE PROBLEM 
For a proper appreciation of the task involved in solving 
the problem, it is necessary to consider the set-up of the Pre-
par at ory School. 
Cadet candidates enrolled at the Preparatory School are 
enlisted men, non-commissioned officers, and commissioned of-
ficers in the United States Army who have secured appointments 
to the Military Academy. Some have secured their appointments 
~ from congressmen and senators; some are sons of deceased war 
veterans or of Congressional-Medal-of-Honor winners; but the 
bulk of the student body is made up of enlisted men and non-
commissioned officers who have won the right to enter the Pre-
paratory School through competetive examinations in the Army 
corps areas throughout the country. Of necessity they have re-
ceived their secondary- school preparation in high schools in · 
every section of the country. Some have sat isfactorily com-
pleted one year or more of college work. 
Beginning early in September new students arrive daily 
and are assigned to sections in English, history, and mathema-
tics . Sections are formed of fifteen to thirty cadet candidates , 
who are reassigned every t hree weeks on the basis of achieve-
ment in ee.ch subject . The work in each subject is divided into 
units which require three weeks to conwl ete , and every three 
weeks the work in each subject is begun in a new section. As 
new candidates arrive , they are as s i gned to the most recently 
formed section, which begins t he work of Unit I. Judging by 
past performance , it may be expected that candidates will ar-
rive almost every week until the end of J anuary, and a few will 
arrive the week of the West Point ex&aination. 
A congressional appointment to West Point entitles the re-
cipient to take the entrance examinations to the Uilitary A -
cademy. Any man in any of the armed forces of the Unit ed States 
~ho has a congressional appointment is entitl ed to attend the 
!Preparatory School. Any man who holds a congressional appoint-
~ent may enlist in any of the armed forces and request that he 
lb e allowed to attend the school . I n add.i tio:n to congressional 
appoint ees , s ons of veterans kill ed in combat and sons of holderf, 
of the Congressional-ll.[edal -of -Honor are eligible to attend the 
Preparatory School if they are in any of the armed forces . And 
finally, approximately forty Regular Army appointees are ad-
mitted to West Point every year. The quota of Army appointees 
admitted varies from year to year , but for every vacancy avail-
able four men are qualified by the Army -to attend the Prepara-
tory School. These cadet candidates receive their appointments 
as the result of conwetetive examinations held in each of the 
Army Corps Areas. 
This means that approximately twenty-five percent of the 
regular army appointees, congressional principals who :pass the 
West Point Entrance Examinations , and congressional alternates 
who :pass ( and whose :principals fail ) are admitted to the lviil-
itary Academy in July. 
JUSTIFICATION 
In order to plan the best course for the second term for 
the half of the cadet candidates who are not admitted for the 
current year, it is necessary to find some way of :predicting 
rather closely the :performance of each boy on the West Point 
examination. Some of this group would be well-advised to be-
gin the preparatory work over again at a much slower rate of 
speed in the expectation of qual ifying the following year. 
Some who :plan to enter civilian colleges if they fail to gain 
admission to West Point might better continue with the regular 
work of the second term. Others should be advised as soon as 
:possible to try to reach their goal t:b..rough means other than by 
way of West Point . Guidance :pur:poses make it advisable to get 
at all p ossible :Qroblems as soon as :possible . 
E::liEF SUWvl..L\,RY OF PAST RESEfu'=tCE 
It would be a brave man , or a foolish one , who concerning 
s..ny problem made the clai.I!l that there had been no previous per-
tinent research* A.Yld yet inspection of the Encyclopedia of Ed-
ucational Research, the Education Index, the Journal of Edu ca-
tional Res earch, the Journal of .Applied Psych ology, and various 
educational journals disclosed little research which pertained 
direct ly to the first part of the :problem. 
Even a brief glance at "Fifty Years of Obj ecti ife ~.feasure­
ment and Research i n Education111 would reYeal that t h ere ha d 
b een i nnwnerable prediction studies, but unfortunately for the 
purpose of this paper such studies are almost invariably aimed 
at :pred icting success in some field , quite a dif ferent propo-
si tion fro:n precUcting specific performance upon a particule.r 
test and with quite different criteria. ~~he problem to whi ch 
this research is directed is a much siiJ.pl er one , having as its 
only criterion results in the United States Military Academy 
Entrance Exa1nination in J,father.aatics. 
To be sure, there have been numerous studies devoted to 
1. D . E. Scates . "Fifity Years of Objective !iieasurement and 
Research in Education", Journal of Educational Research , 
vol 41, Dec. 1947 , pp 241-264 
t''. 
t .~ 
the intercorrelation of various tests. Arthur1 and DeLaura? 
were both concerned with this problem. :B oth used the correla-
tion techni que . 
Perhaps the most useful to this W2~iter was Hv~'s article 
on 11 Discussion of 'A Statistical .A.Ilalysis of the Humm- 'V adsworth 
Temperament Scaletn3 in whi ch Humm objects to Barbara L . Kruger' 
analysis of inter-relationships which exist among t .. :1e com:pon-
ents of temperament as meas1J .. red by the Humm-Wadsworth Tempera-
ment Scale on the ground that Yu-uger made use of simple linear 
correlation when the distribution was markedly skew. Since thi s 
writer was dealing with a special group, it became evident 
that i t would be necessary to prove that the distribution was 
essentially normal and the regression essentially linear. 
was 
As regards the subject of item a...'lalysis , more material 
avail~Jle. Davis4 had constructed an Item Analysis Chart 
which afforded discrimination and difficulty indices with a 
1. Grace A.rthur. 11 The Agreement of Kuhlman-Binet and Stan-
ford-Binet Ratings for Two Hundred Cases 11 , Journal of 
Applied Psychology, (August 1939 ) .PP 521-524 
2 . B. A. DeLaura. 11 A Study of the Predictive Value of In-
telligence and Aptitude Tests to Reading Achievement in 
Grade One 11 Boston University Master's Thesis , 1949 
3 . D. G. Hu..l'll.m.. 11Discussion of 'A Statistical Analysis of the 
Hv..m.m-Wads-vvorth Temperament Scale' 11 , Journal of Ap;plie_!t 
Psychology, ( 1939) Vol 23, J?.P 525-526 
4 . F. B. Davis. Item Analysis Data, Graduate School of Edu-
cation, Harvard University, Car.1bridge , Mass ., 1946 
minimum of labor. Andrews and Bird1 found that certain types 
of ob j ective questions are quite stable in validity when re -
peated with different groups different years. Anderson2 found 
a correlat ion of . 95 between scores on an ex~~ination of two 
hundred twenty-two items and scores on the eighty-six most val-
id items . The use of item analysis technique operated to pro-
duce a reduced exruaination 'n1ich possessed equal or slightly 
greater validity and almost as great reliability. 
To meet this :proble:rn the United States Military Academy 
Pre!Jaratory School has used correlation techniques on a variety 
of instruments . Army General Classification Test results, USAFI 
GED test r esults , .Previous training in mathematics , length of 
time spent at the Preparatory School, and various combi nations 
of these were correlated with results in the West Point Exam-
ination. In no case was the correlation sufficiently high to 
.:9armit prediction of individual results with a sufficient de-
gree of accuracya 
Forms A and B of the Preparatory School's Final Examina-
tion in Mathematics~ either separately or together , give prom-
ise of being a more precise instrttraent for the purpose . 
1. D. 1<11: . Andrews a..."1.d C. Bird. "Stability of New-Type Q,ues -
tions ", .T. Ed. Psvch (1938) Vol 29 , pp 501-512 
2 • .T. E . Anderson. "The Effect of Item Analysis on an Exam- · 
ination", .Journal Applied Psychology (1935) Vol 19 , 
pp 237-244 
3 . See Appendix 
F] 
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CHAPTER II 
RESEARCH PROCEDURES 
In accordance with the expressed purpose to determine the 
extent to which grades on the Form A and Form B of the Prepar-
atory School Final Examination in Mathematics might be depend-
ed upon to predict performance on the West Point Entrance Exam-
ination in Mathematics, the two tests were administered to the 
cadet candidates at the Preparatory School. 
GROUl? TESTED 
As has been indicated in chapter one, the group of cadet 
candidates to whom the tests were administered constitute a 
rather special group. Firstly, all are military-minded, as is 
evidenced by the fact that all are in the army and all, or 
most, are interested in making a career for themselves as of-
ficers in the United States Army. The extent to whiah this 
common characteristic sets them apart from similar groups not 
so minded cannot easily be computed, but may well have an ap-
preciable effect upon performance on the testa. Secondly, the 
average of the intelligence of the group is decidedly above 
the average of intelligence of the general population. Recordsl 
show that for the one hundred ninety-one candidates who took 
1~ Table 1, appendix 
1 3 
one or more of the tests Army General Classification Test 
scores ranged from one hundred to one hundred fifty-four. 
Only four of the group had scores of less than one hundred 
ten . 
Considered as candidates for admission to the United 
States Military Academy, however, the group constituted an av-
erage group. Army General Classification Test scores, previous 
training in mathematics, and range of secondary schools which 
supplied training in mathematics are normal for prospective 
Army officers. 
TEST ADMINISTRATION 
Form A of the Preparatory School Final Examination In 
Mathematics was administered to one hundred eighty cadet candi-
dates approximately two weeks before the West Point test. One 
week later, after class review of the items in Form A together 
with drill on problems of the type missed most often, Form B 
was administered to one hundred eighty-two cadet candidates. 
RESEARCH PROCEDURES 
Frequency tables were constructed and means and standard 
deviations were computed to determine whether the week of re-
view intervening between the adminstration of Form A and Form B 
had had an appreciable effect upon the grades on Form B. 
Correlations were run between the results on Form A and 
on the West Point examination, between Form B and the West 
Point results, and between the average of Forms A and B with 
the West Point results in order to determine the coefficient 
Department who took the tests as testees . This should ensure 
that there are few bad items in either form. One of the pur-
poses of this study is to apply the techniques of item analysis 
with view to eliminating or refining faulty items. 
Form A of the Preparatory School Examination was adminis-
tered to one hundred eighty cadet candidates approximately two 
weeks before the 1.7est Point test. One week later , after class 
review of the items in Form A, Form B was given to one hundred 
eighty-two cadet candidates. 
RESEAl1CH PROCEDURES 
Frequency tables were construct~d and the means and stand-
ard deviations were computed to detennine whether the week of 
review had had an appreciabl e effect upon the grades on Form B. 
Correlations were run between the results on Form A and 
on the West Point Examination, between Form B and the West Point 
results, and between the average of Forms A and B and the West 
Point results in order to determine the coefficient of validity 
of the Forms. Correlations were run between Forms A and B and 
between Form A and the total of Forms A and B to arrive at a 
coefficient of reliability. The correlat ions were cor.~uted on 
the ~lrost-Walker Correlation Chart1 • 
"~v.hen it appeared that the total of Form A plus Form B 
might be the instruraent desired for predicting performance on 
1. See Appendix 
the West Point Examination, tests for skewness and kurtosis 
were applied to the distribution to ascertain that variation 
from the normal curve was not sufficient to invalidate conclu-
sions based on the assumption of normality of distribution. 
For this purpose it was necessary to compute the mean, median, 
quartile range, the ninetieth and tenth percentiles. The for-
mula used to compute skewness was: 
Sk = 3(mean - median) 
(J 
The formula used for measuring kurtosis was: 
Since it was planned to compute the regression equation 
as a means of predicting scores on the West Point test when 
the scores were known for Form A and Form B, it seemed advis-
able to test for linearity of regression. The usual test for 
1 . •t 1 . J.nearJ. y 1s: 
-r\ - r 2 shall differ from zero by an amount 
which is not greater than that which might arise from fluctu-
ations due to random sampling. The test requires the computa-
tion of zeta (~ =7{-r2) 
The regression equations computed were those reconnnended 
by Garrett2 • Next the standard error of estimate was computed 
to determine the accuracy of the prediction. The first phase 
of the work was completed with the computation of E, the coef-
1 . J' . Blakeman . "On Tes ts for Linearity of ·Regr ession in 
Frequency Dist ributions", Biomet rika, 1905,4,pp 332-350 
2. ODe cit. pp 292 and 29 7 
ficient of dependability~ 
E = 1 - V1 - r2 
The predictive powers of the original Form A and Form B 
having been determined, the one hundred fifteen items of Form B 
were submitted to the item analysis technique recommended by 
Davis2 • In accordance with the findings of Kelley3 he recom-
mends use of the highest twenty-seven percent and the lowest 
twenty-seven percent of the seores. The Davis Item Analysis 
Chart provides indices of discrli~ination and difficulty. The 
data required to enter the chart is the percentage of success 
(after correction for chance) in the upper twenty-seven percent 
and the percentage of success (after correction for chance) in 
the lower twenty-seven percent. 
1. ibid. p 346 
2. Frederick B. Davis. Item Analvsis Data, Graduate School 
of Education, Harvard University, C~~bridge , 1946 
3 . T.L. Kelley. "The Selection of Upper and Lower Groups for 
the Validation of Test Items," J. Educ.Psych. XXX, 
(January 1939), pp 17-24 
1 ...... - i .' ~ 
CHAPTER III 
FDIDINGS 
The distributions of the results on Form A of the Pre-
paratory Examination , Form B, the West Point Entrance Exam-
ination, and the totals of both Form A and Form B appear i n 
Tables I-IV respectively. 
As a matter of interest, it might be worth while noting 
that the passing grade on the West Point Examination is 450 . 
1 ~ , 
] -'· 
TABLE I 
RANGE OF SCORES ON FOIDYI A 
USMAPS EXAMINATION IN MATKEMATICS 
Scores Frequency scores Frequency 
113-115 2 63-67 9 
108-112 7 58-62 6 
103-107 8 53-57 1.2 
98-102 13 48-52 2 
93-97 10 43-47 2 
88-92 18 38-42 4 
83-87 10 33-37 4 
78-82 8 28-32 6 
73-77 1.1 23-27 4 
68-72 12 18-22 3 
Mean 68.2 
s. D. 24.3 
Range 114-18 
Number 151. 
1 r· . I ~ 
TABLE II 
RANGE OF SCORES ON FORM 13, 
USMAPS EXAMINATION IN MATHEMATICS 
Scores Frequency Scores Frequency 
108-112 8 63-67 8 
103-107 9 58-62 10 
98-102 10 53-57 9 
93-97 10 48-52 6 
88-92 14 43-47 9 
83-87 19 38-42 6 
78-82 5 33-37 4 
73-77 7 28-32 1 
68-72 10 23-27 4 
:Mean 74.5 
s. n. 22.9 
Range 114-24 
Number l.49 
TABLE III 
RANGE OF SCORES ON WEST POINT 
ENTRANCE EXAMINATION 
Scores Frequency Scores Frequency 
725-745 2 515-535 9 
704-724 18 494-514 3 
683-703 17 473-493 4 
662-682 17 452-472 1 
641-661 13 431-451 4 
620-640 11 410-430 3 
599-619 7 389-409 5 
578-598 12 368-388 1 
557-577 7 347-367 0 
536-556 12 326-346 1 
Mean 606 
s. D. 92.6 
Range 727-345 
Number 147 
1 r} . I 
TABLE IV 
RANGE OF TOTAL SCORES Ol'f FORMS A PLUS B 
US]fAPS FINAL EXAMINAT ION IN 1!tiATHEUATICS 
Scores Frequency Scores Frequency 
216-225 6 126-135 7 
206-215 7 116-125 7 
196-205 15 106-115 9 
186-195 8 96-105 6 
176-185 12 86-95 3 
166-175 19 76-85 4 
156-165 6 66 - 75 6 
146-155 7 56-65 5 
136-145 15 46 -55 3 
36-45 2 
Mean 107.6 
S. D. 47.1 
Range 216 
- 36 
lifumber 147 
I 
I 
II 
II 
II 
lJ 
~=== -- --
The correlation between the various pairs of tests is 
---r -=--
dealt with in Table V below. 
Tests 
Correlated 
Form A With 
West Point 
Form B With 
West Point 
Av.of A+B 
With W. P. 
Form A With 
Form B 
Form A With 
Av.of A+B 
TABLE V 
CORRELAT ION BETWEEN VARIOUS TESTS 
ADMINISTERED TO CADET CAl~IDATES 
N. of Coefficient of 
Pupils Correlation 
151 .90 
149 .92 
14? .93 
14? .94 
14? .98 
Probable 
Error 
.044 
.04~ 
.048 
.049 
•053 
The distribution in Tables I, II, and III were based up-
on the same individuals listed above for ease in comparing re-
sults. Distributions were computed for all who took each test , 
but did not differ significantly from the results listed in 
the tables. 
For convenience the data required for computing skewness 
and kurtosis are listed in Table VI. These figures are based 
on the distribution of Table IV. 
-=--o== -- -- -=---= ~== 
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TABLE VI 
SK1~TITI1SS AND KURTOS I S OF DI STRIBUTION 
TOTAL OF FORMS A AND B 
1A:ea.n 1 4:8 .1 
Medi an 1 52 .6 
Diff er ence - 4 . 5 
Standard Deviation 47. 1 
Skewness - .028 
Q,uartil e Range 35 .65 
P9o 204 . 2 
pl O 73 . 9 
Kurtos i s .. 27 
c-ku . 023 
The data necessary f or establishing l inearity of regres-
sion between t otal of Forms A and B and West Point results 
follows in Tabl e VII. 
TABLE VII 
DATA FOR TEST OF LINEJL~ITY OF REGRESSION 
AVEHAGE OF FOIDKS A AND B WITH ·wEST POINT 
N • • • • • • • • • • • • • • • • • 1 4 ? r . • • • • • • • • • • • • • • • • • • 
~ ... ..... ........ . • 94 r .................. . 
'l. 
~ .. ... ... ........ . . 89 P1i"~ • ••••••••••••••• 
&' ••••••••••••••• 
PE~ 
. 93 
. 0 2 51 
. 0614 
.41 
I 
i 
l----------·-----------------------------------------------1------------------------------------------------------------------------
1r 
' 
I 
I 
I 
I 
I 
I 
I 
I 
' I 
I 
2() 
=-========================~====~-======~~-=-==~-=-··=· ======~======== 
The data for deriving the regression equation for pre-
dieting Y, the score on the West Point Examination , from X, 
the average score on Forms A and B will be found in Table VIII 
below. 
TABLE VIII 
DATA FOR COMPUTING REGP~SSION E~UATION 
AVERA.GE OF FORlviS A .A'Nl) B WITH WEST POINT 
---------------------------~-------------------------------------
r .93 74.3 
4 . 4 606.3 
The data upon which the item analysis was based is shown 
in Table IX. Table X shows the percentages correct in the up-
per and l ower 277b (corrected for chance) which were used to en-
ter the Davis Item Analysis Chart , as well as the Discrimina-
tion and Difficulty Indices which the chart supplies . 
1. 
2 . 
3. 
4. 
TABLE IX 
DATA FOR ITE1!.1: ANALYSIS ON FORM A 
Upper 27% 
N.R. N.W. N. O. 
44 6 0 
44 6 0 
48 2 0 
50 0 0 
Lower 27% 
N.R. H.w. 
24 26 
11 39 
31 18 
30 20 
J~ . o. 
0 
0 
1 
0 
========~i=============-====' ======================·=-==========================~======= 
jl 
l 
i 
n · 
~ ·-
il 
---== ~--=-- =-- ---tL-= 
' Item N.R. N.w. N.o . N.R. N.W. N.o. 
5 48 2 0 22 28 0 
6 50 0 0 39 11 0 
7 49 1 0 24 26 0 
I 
I 8 49 1 0 39 11 0 
9 47 3 0 16 34 0 
I 
,, 10 45 5 0 25 25 0 
'I ll 45 5 0 32 18 0 
1. 
1 12 46 4 0 33 17 0 
1 13 44 6 0 12 38 0 
11 14 50 0 0 26 24 0 
I 15 44 6 0 7 43 0 
116 44 6 0 9 41 0 
I 
j, 17 49 1 0 34 16 0 
118 46 4 0 18 32 0 
19 45 4 1 16 34 0 
II 20 46 4 0 21 29 0 
11 21 45 5 0 16 34 0 ,/ 
I 
/1 22 48 2 0 15 35 0 
23 50 0 0 25 24 1 
II 
!I 24 42 7 1 20 30 0 
1 25 50 0 0 27 23 0 
11 26 47 2 1 24 26 0 
i 27 46 4 0 27 23 0 
I 28 42 7 1 20 30 0 
29 47 3 0 16 34 0 
==-=-
,, 
II 1/ ..... ) 
I ~.:: 
j; 
=--- 1f- .I.. 
Item N.R. N.w. N.o. N.R. N.w. N.o. 
30 45 5 0 22 28 0 
31 45 5 0 28 22 0 
32 50 0 0 14 36 0 
33 44 6 0 17 33 0 
34 46 4 0 22 28 0 
35 43 7 0 19 31 0 
36 48 2 0 24 26 0 
37 50 0 0 16 34 0 
38 44 6 0 23 27 0 
39 45 5 0 26 24 0 
I 40 46 4 0 30 20 0 
41 49 1 0 11 39 0 
42 46 4 0 8 42 0 
43 47 2 1 22 28 0 
44 44 6 0 12 38 0 
I 45 48 2 0 25 25 0 II 
I 
46 50 0 0 19 31 0 
II 
47 46 4 0 19 31 0 
48 47 3 0 12 38 0 
I 49 50 0 0 31 19 0 I 
/I I 50 49 1 0 44 6 0 
51 46 4 0 10 40 0 
52 40 10 0 13 37 0 
53 27 23 0 18 31 1 
54 48 2 0 14 34 2 
- =4'=== 
Item N.R. N.w. N.o. N.R. N.w. N.o. 
55 47 3 0 13 35 2 
56 45 5 0 17 31 2 
57 42 8 0 20 28 2 
58 46 4 0 15 33 2 
59 49 1 0 23 25 2 
60 49 1 0 25 23 2 
61 48 2 0 23 24 3 
62 46 4 0 16 31 3 
63 42 8 0 10 36 4 
64 47 3 0 15 31 4 
65 42 7 1 7 40 3 
66 44 6 0 25 21 4 
67 47 3 0 26 20 4 
68 44 5 1 4 42 4 
69 47 2 1 15 32 3 
70 43 6 1 21 25 4 
71 39 10 1 1'7 28 5 
72 33 15 2 13 31 6 
73 32 17 1 3 43 4 
74 39 9 2 9 33 8 
75 40 10 0 6 36 8 
76 39 11 0 14 35 1 
I 77 
I 49 1 0 14 35 1 
78 43 7 0 14 36 0 
79 42 8 0 16 34 0 
Item N.R. N.w. N.o. N.R. N.w. N.o. 
80 22 28 0 8 42 0 
81 50 0 0 25 24 1 
82 50 0 0 29 21 0 
83 48 2 0 15 35 0 
84 23 27 0 6 44 0 
85 50 0 0 20 29 1 
86 46 4 0 11 39 0 
87 48 2 0 23 27 0 
88 47 3 0 31 19 0 
89 46 4 0 43 6 1 
90 15 35 0 . 5 45 0 
91 44 6 0 24 26 0 
92 38 12 0 15 35 0 
93 48 2 0 32 17 1 
94 37 13 0 9 41 0 
95 31 18 1 15 34 1 
96 48 2 0 18 32 0 
97 49 1 0 26 23 1 
98 37 13 0 18 31 1 
99 43 6 1 21 29 0 
!100 43 7 0 12 37 1 
101 48 2 0 17 33 0 
102 35 14 1 9 41 0 
103 19 30 1 13 37 0 
104 37 12 1 13 37 0 
or· 
~i : :~ 
··---
Item N. R. N.w. N.o. N.R. N.W. N. o . 
105 44 5 1 18 32 0 
106 48 1 1 27 22 1 
107 39 11 0 4 46 0 
108 45 5 0 22 28 0 
109 40 9 1 14 36 0 
110 42 7 1 17 33 0 
111 49 0 1 25 25 0 
112 48 1 1 18 3·2 0 
I 
I 113 47 1 2 19 30 1 
114 43 6 1 14 35 1 
115 42 7 1 14 35 1 
TABLE X 
DISCRDUNATION AND DIFFICULTY INDICES 
FORM A 
% Right % Right Discrimination Difficulty 
Item Upper Gr. Lower Gr. Index Index 
l 85 35 35 56 
2 85 3 70 47 
3 95 56 37 65 
4 100 50 58 64 
5 95 30 52 57 
6 100 72 46 72 
7 98 35 57 59 
8 98 72 43 72 
9 93 15 61 53 
10 88 13 55 51 
ll 88 55 25 62 
12 90 58 26 63 
13 85 5 64 48 
14 100 40 64 60 
15 85 0 85 46 
16 85 0 85 46 
17 98 60 44 67 
18 90 20 52 53 
19 92 14 60 52 
20 90 27 46 55 
21 88 15 53 51 
2r} 
u 
% Right % Right Discrimination Difficulty 
Item Upper Gr, Lower Gr, Index Index 
22 95 13 66 53 
23 100 39 64 60 
24 82 25 39 52 
25 100 43 62 62 
26 95 13 66 53 
27 90 43 36 59 
28 85 25 42 53 
29 93 15 60 53 
30 88 30 42 55 
I 31 88 45 31 59 
32 100 10 85 52 
33 85 15 48 51 
34 90 30 44 55 
35 83 23 42 52 
36 95 35 49 59 
37 100 15 82 54 
38 85 33 3>6 55 
39 88 40 35 58 
40 90 50 32 61 
41 98 3 90 51 
42 90 0 85 47 
43 94 30 50 56 
44 85 5 64 48 
45 95 38 48 59 
46 100 23 74 51 
I· 
:) ,..., : 
,,! 
-
-
- r % Right % Right Discrimination Difficulty --1: Item Upper Gr. Lower Gr, Index Index 1: 
t 47 90 23 49 54 
I, 
" 48 93 5 74 50 
11 49 
II 100 53 55 66 II J, 
11 50 98 85 24 79 
.I 
'I 
J. 51 90 0 85 47 I 
I 52 75 8 51 46 
I 
I 53 43 21 16 41 
I 54 
I 95 11 69 52 
55 93 9 67 51 
11 56 It 88 20 49 52 
II 57 80 27 35 52 
158 90 14 57 51 
1 59 98 35 57 59 
,I 98 41 54 61 ' 1 60 I 
i1 61 95 36 49 59 
62 90 17 55 52 
,, 
11 63 80 2 68 45 
11 64 93 16 60 53 II 
/ 65 83 0 80 46 
I 66 I 85 43 29 58 ,, 
67 93 46 39 61 
I 
11 68 87 0 83 47 
:, 69 95 15 64 53 
70 85 32 37 55 
71 74 22 35 49 
-= -=---=--==--- - --== 
li 
'I '> j I ,, ·-
--- ,=~ --- --- --=-·- =--=----=---~ -= ~-=---===- ~- -=-
II Item % Right % Right Discr iminati on Difficulty 
:I U:Ql2 er Gr 1 Low~r Gr 1 Index Index 
11 72 62 12 36 43 
,, 
11 73 57 0 62 39 
74 77 1 72 42 
'i 75 75 0 74 44 
II 76 73 11 46 45 
I 
II 77 98 11 77 53 
11 78 83 30 37 54 
II 79 80 35 30 54 
180 30 0 47 29 
181 100 38 62 60 
11 82 100 48 56 63 !t 
ji 83 95 13 66 53 
84 33 0 49 3·0 
85 100 26 70 57 
86 90 23 49 54 
I 
li 87 95 33 51 58 
1\ I 
' 88 93 53 35 63 
,I 
lag 90 30 45 55 
I 90 13 0 32 19 
1
• 91 
r 
85 35 34 55 
I 
92 72 13 42 47 
193 95 57 36 65 
11 94 68 0 69 41 
/! 95 55 13 31 41 
'! 96 I, 95 20 59 54 
-
=~) 
l 
11 Item 
'i 
% Right 
Upper Gr. 
% Right Discrimination 
Lower Gr. Index 
97 98 41 54 
98 
99 
1100 
1 101 
II 102 
: 103 
1 104 
105 
/ 106 
11 107 
f 108 
,! 109 
/ 110 
II ~~~ II 
' 
68 
85 
83 
95 
62 
23 
69 
87 
97 
73 
88 
21 
28 
6 
18 
0 
8 
8 
20 
44 
0 
30 
77 30 
82 18 
99 38 
97 20 
31 
40 
60 
61 
65 
16 
47 
48 
I 
I 
'I 
DifficuJ.ty ~ -rl ---=--=-
Index 1 
61 
47 
54 
47 
54 
40 
29 
44 
52 
61 
43 
55 
52 
50 
60 
55 
52 
II 
il 
I! 
1113 84 24 
114 83 11 48 
50 
73 
42 
31 
JitS 
59 
65 
42 
53 
/ 115 82 11 53 48 /1 j---- -----------------------1' 
lj 
I, 
II 
II 
I 
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I 
The findings on the efficiency of the regression equation 
in predicting scores on the West Point Examination follow: 
Ka = Kb =V.0564 = .24 
E = a Eb = .76 
Ka+b =V.o5ol = .22 
Ea+b = .78 
(Coefficient of alienation for 
Form A or Form B) 
~ I II ==t================~!pl== 
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CHAPTER IV 
SUMMARY AND CONCLUSIONS 
Even the most superficial examination of the data sup-
plied by Tables I and II would lead one to suspect that the 
effect of the week of review between For.ms A and B had made a 
significant contribution to perfonnance on Form B. The fact 
that the mean on Fo~~ B was 6 . 3 points higher than the mean 
on Form A and the more compact central tendency denoted by the 
smaller standard deviation indicated that there had been sig-
nificant learning during the interval . This fact was confirmed 
by dividing the difference of the means by the standard error 
of the difference1 • This process yielded a quotient of 9 . 4 ; 
a quotient of 3 is customarily taken as indicative of a sig-
nificant difference (virtual certainty) since there is only 
about one chance in a thousand that a difference of three 
standard deviations will arise when the true difference is 
This conclusion is , of course , based upon the assumption 
that the two forms are equally difficult, an assumption which 
is not unreasonable in view of the careful construction of the 
tests to be parallel forms . 
1. H. E. Garrett. Statistics in Psychology and Education, 
Longmans, Green and Company, New York, 194l , pp 217-218 
2. ibid. 213 
II 
I 
I' i 
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1/ TEST RELIABILITY ~~ Taking the coefficient of correlation between Form A and 
I Form B as the coefficient of reliability, as is customary when 
! determining reliability by use of :parallel forms of the test, 
we find that the reliability of the individual forms is .94 • 
Computing the reliabil i ty of the test made up of both Form A 
II 
I 
I 
and Form B by means of the Spearman-Brown formula for estimati~ 
reliability from two comparable halves of a test, we arrive at I 
the figure .97 as the reliability of the complete six hour test. / 
I This figure compares closely with .98 which is found by corre-
lating the results of Form A with the total of Forms A and B. 
Despite the evidence noted supra to the effect that :per-
for.mance on Form B was significantly affected by the learning 
· which took place during the intervening week, the almost iden-
tical coefficients of correlation obtained by comparing the 
!results on each form with the results of the West Point test 
! indicate that it is not unreasonable to assume that the two 
11 forms are essentially Col!IParable halves. There appears, there-
! fore, to be sufficient evidence that the complete test has a 
j reliability coefficient of approximately .97 • 
TEST V .ALIDITY 
: 
Since the avowed purpose of this research was to determine 
I the extent to which performance on Forms A and B predicted per- ~~ ~~ formance on the West Point examination, there was available li 
1\j the :perfect independent criterion with which to correlate the IJ 
====_!_results on Forms A and B in order to arrive at a coefficient of: ,1 
I i 
I 
II 
lj ' 
I. "'--'=== II . _3, 
=-===~I!! li 
validity. It is customary to point out that a test is not val- i1 
I
, id, but is valid for a particular purpose. For the purpose des- !I 
II 
li ignated by this thesis Form A has a coefficient of validity of 1: 
I
Ii approximately ,90, Form B has a validity of approximately .~2, ·1 
and the complete test, made up of Form A and Form B has a val- J 
/ idity coefficient of approximately .g3 • Jl 
II 
NOIUJ~ITY OF DISTRIBUTION 
OF GRADES ON COMPLETE TEST 
Table VI shows skewness to be -.028 which points to a 
slight negative skewness in the data. The low degree of skew-
ness indicates how closely the distribution approaches the sym-
etrical probability form. 
Table VI shows kurtosis to be equal to .0069 and <T ku to be 
equal to .023 • The quotient obtained by dividing kurtosis by 
its standard deviation is .3 which means that there are sixty-
two chances in a hundred that the deviation of this distribu-
tion from the normal is significant. The distribution is not 
significantly peaked, judged by conventional standards, as its 
IKu lies well within the range of 3~ku from .26315, the ku of 
the normal distribution1 • It may therefore be profitably treat-
II 
I 
ed as normal despite its tendency toward platykurtosis. 
1. H.E. Garrett • .. st-atistics in Pslchology and Education, 
Longmans, Green and Company, New York, 1941 
!J 
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I 
LINEJL~ITY OF REGRESSION 
A comparison of eta end r in Table VII indicates that the I 
regression is essentially linear. When regression is linear eta [ 
will equal r, and the extent to which they agree indicates the 
I extent of the linearity. Applying the test for linearity, we 
I find /PE = • 41 {Table VII) . This means that there are sixty-
[ ::~c::::::h:: :.~u::::dt::a:b:::n::u:i;~::::::c:si:i:::;::~t. 
I However, this result lies well within the allowable limits for 
· treating the regression as linear 1 • This fact is co1uirmed by 
applying Blakeman's test for linearity2 • 
REGRESSION E~UATION 
Having established that the distribution might safely be 
trea t ed as normal ru~d that the regression was essentially lin-
ear, the regression equation was computed by the formula sup-
plied by Garrett3 • This formula Y =f~X-Mx) +My resolves into 
Y = . 8742X + 541.3 • This means that a score of 100 as an av-
erage of the grades on Form A and Form B would give a predicted : 
'1 score on the West Point Examination of 628 .. 3 p l us or minus 12.5.: 
[This means that sixty-eight times out of one hundred the score 
!woul d lie between 616 and 641. 
I 
! 
1. H. E. Garrett. Statistics in Psychology and Education , 
Longmans, Green and Company, New York, 1941, pp 401-402 
2. ibid. 
ibid;, p 297 
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EFFICIENCY OF PREDICTION 
The coefficient of efficiency indicates that the regressio 
equation is 78% efficient in its prediction of scores on the 
West Point Examination within the limits set. While this fig-
ure is sufficiently high to make it worth while using the equa-
jtion for predictive purposes, an item analysis leading to a 
more efficient test is worth while. 
II 
·=======l~ 
ITE~~!I ANALYSIS 
The higher the discrimination index, the more discrimin-
ation the item possesses. The lower the difficulty index, the 
more difficult the probl em. A careful perusal of the indices 
in Table X would seem to indicate that problems 6 , 8 , and 50 
are too easy. However No. 6 with a discrimination index of 
46 shows rather fair discrimination power. No . 50, as might 
be eA."]?ected , shows slight ability to discriminate. 
No. 103, with a difficulty index of 29 , appears to be 
too difficult ; its discrimination index of 16 would indicate 
that the item serves little purpose in the test. 
Because both forms are timed tests and it is probable 
that poorer students indulge in random guessing on the last 
items of each part of the test, the indices on problems 71-75, 
at least, should be suspected1 as should those on problems 
111-115. 
It is almost certain that the discrimination indices 
yielded by the chart on problems 15, 73, 80 , 90, 94 , 102 , and 
107 are too high since the percentage of success arrived at 
by the lower group to enter the chart is o. Even reading the 
chart as if half a student knew the question, as suggested by 
the author , may well not be sufficient to give a true index. 
Choosing items on the basis of high discrimination indices , 
but eliminating items 71-75 and 111-115 as doubtful , it would 
C) ( 
...... , t 
t..' '-· 
appear, in accordance with Anderson's 1 findings , that a test 
constructed of the following seventy-five items should :pos-
sess little less validity than the three hour Form B: 
2 20 41 59 84 
4 21 42 60 85 
5 22 43 61 86 
6 23 44 62 87 
7 25 45 63 89 
8 26 46 64 94 
9 28 47 65 96 
10 29 48 68 97 
].3 30 49 69 100 
14 32 51 76 101 
15 33 52 77 102 
16 34 54 80 104 
17 35 55 81 105 
18 36 56 82 107 
19 37 58 83 110 
1. loc. cit. 
=--=- i~-=-------
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CHAPTER V 
LII\ITTATIONS AND NEED FOR FURTHER RESEARCH 
One of the most serious of the limitations of the study, 
but one impossible to eliminate, is that imposed by the fact 
that so many cadet candidates did not take the West Point En-
trance Examination or else failed to take one or more of the 
' 
Preparatory School Forms. Thus, out of one hundred ninety ca- I 
det candidates the largest number accounted for was one hundred ~~ 
fifty-one who tGok both Form A and the West Point Examination. 
The size of the group for whom statistics are not available 
may raise the question as to whether the validity coefficient 
is to be trusted. 
There is definite need for the research procedure to be 
repeated for a period of years in order to confirm or change 
the findings. It would undoubtedly be wise to reverse the or-
der of aQministering Forms A and B in order to establish wheth-
er the difference in performance is indeed due to learning 
which takes place during the interval between the tests or to 
I 
the fact that Form B is appreciably less difficult. If the lat-
1 
I ter is established to be true, doubt will, of course, be cast 
I 
I 
I 
I upon the reliability coefficient established in this thesis. 
1 It becomes apparent that the findings of this paper must 
I 
I 
I, 
II 
-I 
be considered as tentative until submitted to further test. 
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The items which the item analysis showed to be poor items 
' 
I 
I 
I 
I 
I 
I 
i 
I 
II 
I: 
i need I to be examined vti t h care by a staff of competent mathema- 1 
1 tics teachers with view to revision, elimination, or accept-
ance as necessary in spite of the low discrimination indices 
or in spite of difficulty indices. The entire item analysis 
needs to be repeated for a period of years to verify or fail 
to verify the indices established by this study. 
I 
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TABLE XI 
GE1JERAL PURPOSE TABLE 
COiviP .A._-qilifG AGCT SCO:RES t WEST POINT SCORES , MID I I SCORES ON TWO FOPJ:{S OF PREPARATORY SCHOOL EXAJ\.UNATION 
Score on Score on Score· on 
Ca ndidate AGCT W. P.Exam. Form A Form B 
1 125 599 82 87 
2 154 709 110 110 
3 143 617 62 43 
4 140 691 102 90 
5 127 503 30 38 
6 134 546 60 61 
7 150 654 71 73 
8 139 676 94 96 
9 39 48 
10 136 694 99 104 
11 140 699 89 93 
12 141 677 85 90 
13 134 655 84 85 
14 126 676 88 81 
15 139 620 57 73 
II 
16 141 69 69 
I 17 149 702 98 98 I 
I 18 124 448 40 26 li 
IJ 19 150 702 107 102 
II 20 139 639 91 71 
I 
I 
!I I~ 21 137 658 89 89 
---
'I 
-
-
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!I 
I 
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•· A 
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Score on Score on spg~ En Candidate AGCT W.P.Exa.m Form A 
22 118 536 48 47 
23 120 93 
24 126 588 76 
25 119 573 57 59 
26 117 660 110 
27 135 72 63 
28 13·6 371 22 23 
29 124 459 36 28 
30 144 407 31 27 
31 133 485 40 44 
32 116 584 77 64 
33 130 643 87 75 
34 135 585 80 84 
35 123 665 95 93 
36 141 694 98 96 
37 140 676 86 89 
38 126 568 65 57 
39 132 597 54 58 
40 150 713 106 98 
41 136 698 82 92 
I 42 110 I 517 49 49 
I 43 127 621 68 69 
I 44 138 595 70 70 
! 45 137 705 104 97 
II 46 127 643 87 85 IL-
r -- =---=- -=-- - -
I 
I 
I 
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Score on Score on Score on 
Candidate AGCT W .P.Exam Form A Form B 
4? 125 ?05 101 
48 136 661 100 90 
49 135 40? 33 49 
50 130 411 18 21 
51 150 68? 90 92 
52 141 683 104 103 
53 100 422 24 34 
54 132 6?1 80 89 
55 153 ?24 110 108 
56 125 625 68 ?0 
5? 143 51? 30 38 
58 125 669 84 84 
59 12? 83 82 
I 60 12? 54? 45 55 I 
I 
I. 61 126 440 33 32 
I 62 129 36 36 
I 
I 
I 
63 121 503 68 54 
64 135 103 I 
65 139 654 85 8? 
66 122 585 54 55 
I 
67 89 88 
I 68 101 345 31 23 I II 
II 
!I 
69 108 396 40 42 
II ?0 153 106 101 
II 
--
11--
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II 
II 
{. F] 
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Candidate AGCT Score on Score on Score on 
W . P. Exam Form A Form B 
71 148 546 67 67 
72 137 671 89 95 
73 150 669 89 88 
74 132 546 70 62 
75 128 647 88 83 
?6 128 691 103 96 
?? 116 507 55 54 
78 138 709 104 106 
79 113 528 63 62 
80 132 540 6? 71 
81 142 63 74 
82 120 54? 47 
83 153 720 101 103 
84 133 97 97 
85 129 650 90 87 
86 129 449 18 34 
87 137 682 85 
88 128 720 97 100 
89 144 691 69 73 
90 146 705 101 110 
91 123 ... 91 ... ..,...,. 
92 137 94 
,, 93 155 105 101 
II 
94 132 568 72 69 
- L-
r ----
I 
I 
t .: . 
.. ~· J 
Score on Score on Score on 
Candidate AGCT W. P.Exam Foi'l_n A Form B 
95 13? 525 49 60 
96 134 400 24 36 
97 124 624 73 6? 
98 12? 34 53 
99 124 5?4 61 46 
100 131 608 66 ?8 
101 145 ?09 9? 105 
102 142 ? 02 96 102 
103 124 584 ?3 64 
104 585 6? 69 
105 12? 628 91 84 
106 13? 562 51 62 
10? 136 64? ?6 ?5 
108 123 489 25 42 
109 138 6?? 88 86 
110 139 81 82 
111 141 ?02 100 102 
112 143 680 92 83 
113 133 624 63 85 
114 128 
---
6? 
I 
I 
115 132 ?11 108 105 
116 146 ?34 112 I 
I 11? 130 635 ?9 48 
'I 118 139 608 ?8 84 
,, 
-r-
II 
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Score on Score on Score on 
Candidate AGCT w.P . E:x:am Form A Form B 
143 128 543 60 48 
144 631 85 92 
145 150 95 95 
146 132 608 77 76 
147 149 713 113 111 
148 129 654 92 90 
149 130 84 
150 120 23 23 
151 137 96 
152 126 660 94 91 
153 142 705 105 108 
1 54 126 672 87 85 
155 120 557 61 
156 112 477 53 51 
157 143 691 94 106 
158 546 56 66 
159 150 727 106 98 
160 150 103 108 
161 135 620 57 70 
162 142 566 
163 129 568 70 67 
164 120 510 40 46 
165 121 496 56 58 
166 148 720 102 98 
r ~---
,I I 
II 
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Score on Score on Score on 
Ce..ndidate AGCT W .P.Exam Form A Form B 
167 141 30 31 
168 145 720 112 108 
169 129 699 102 93 
170 115 75 68 
171 128 620 89 88 
172 142 665 96 106 
173 127 60 61 
174 126 420 42 
175 124 536 64 77 
176 143 112 
177 131 614 90 86 
178 127 654 82 81 
179 126 67 57 
180 125 63 80 
181 135 705 93 99 
182 142 104 
183 129 551 83 73 
184 120 597 76 '11 
185 126 400 28 20 
186 135 709 99 97 
187 139 93 96 
188 116 429 44 47 
189 103 536 50 54 
I 190 127 597 76 69 
--------
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fiNAL EXA/1/NATION 
IN 
MATHEMATICS 
FORM-A 
READ THESE DIRECTIONS CAREFULLY 
00 NOT TURN THIS PAGE UNTIL THE SIGNAL TD BEGIN HAS BEEN GIVEN 
This examination is divided into two parts. When you have 
completed Part I, do not proceed to Part II until you have been 
instructed to do so. Each problem is followed by five answers 
only one of which is correct. After you have determined the 
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PART I 
l. Simplify: 9-673 . 5 + 2 
- l 
a.. 0 b. 9 3/5 c. 6 d. 6/5 e. 3/16 
2. Solve xZ 
-
6x .. o. X= 
a. 6 c. -6 e. o. -6 
b. + v6x d. 0,6 
3. If ( 3x - 7yl· "' 0 ; then x/y = 
a. 7/3 c. - 3/7 e. none of these 
b. 0 d. 3/7 
4. If a./4b l - b/a then a expressed as a function 
of b is 
a. a = 2b 
b. a .. b/2 
c. b a/2 
d. b • 2a 
e. none of these 
5. If 3x-.a = l/81 then x ., 
---
a. 6 b. -4 Co 2 d. -6 e. -2 
6~ Simplify: 8 
3 + -.t3 
a. 8 ( 3 + -.13) Co 24- 8 -.~3 e. none of these 
3 
b. 8 ( 3 - -.t3) 6 d
. 4 ( 3 -v3) 
0 3 
1. If x' + yz • 12 and xy = 4 then x - y = 
a • .!. 4 b. + 2 e. none of these 
8. The difference between two numbers is 24. If the larger is 
divided by the smaller, the quotient is 4 and the remainder 
is 3. If x is the smaller number, a correct equation is z 
a. x - 24 • 4 + 3/x 
X 
b. X •4 + 3 x - 24 =x~-~24T 
Co X + 24 .. 4 + 3/x 
X 
X 
e. 24 - x 
9. The graphs of x 2 + y' • 36 and x.a - y.a • 16 
a. intersect in 4 points c •. are tangent at two points 
b. do not intersect d. are tangent at one point only 
1 
.. 4 + .,....,._3_ 24 - X 
e. intersect at 
two points 
10. If the value of the discriminant of the equation 
3x2 + 5x + 2a • 0 is 49, then the value of a is 
---
a. 7 b. 1 c. -3 d. -1 e. none of these 
11. The area of a regular pentagQn is 90 square inches 
and its apothem is b inches; then one side, in terms 
of b is inches. 
a 180 b 45 
. ..,... "o c. 36 1) 9 e. D 
12. The linear equation that expresses the relation between 
r and s as shown in the following tables is 
----
a. s • 3r - 1 d. s/3 = r - 2/3 
b. r ., 4s - 2 e. none of these 
c. s • 2r .+ 1 
13. The straight line graph of y •mx + b has a slope of 
14. 
2 and passes through the point whose coordinates are (3,5). 
What is the ordinate of the point where the line crosses 
the y axis? 
a. 5 b. 2 c. 0 d. 1/2 e -1 
Reduce a 2tn ( 9H¥iil) ( 32n+2) 
a. 9(9n-.a) c. 
1 
2~+4 e. 1 
b. gn-~ d. 9n+3 
3n+.a 
15. -../u - a ,13 - • 
-----
a. ,1s- ,~a c • 2 ,1""2 - .,.l"lf 
b. ,IS~,IS d. + (2 .,1"'2- ,IS) 
16. One abscissa of a point of intersection of the graphs 
of ye • x"+ 4: and zy2 • 17 - x is 
----
a.. ...,..., b • . 8 1/3 o. s d. 1 e •. ' none of theae 
11. U lo&a 9/4: • -2J than m • • 
a. - 3/2 b. 2/1 o. 2/9 d. 3/2 e. none of these 
2 
• 
18. The value of cos 3Q- tan 3Q- + cot 46° sec-' 45° is 
---
a. 3/2 + .Y2 o. 3! e. 2 ! 
b. 2 .,..,,. 1 -d. 2 + ,I 2 
19. If cot x • 1/r andx is an acute angle, then 
sse x. • 
a. ,I 1 - r.i r e. ,11 + r2 c. 1 r 
.Yl + r2 
b. ...-'~- i d. ,1 r::! + i 
r r 
20. DC and AB are the upper and lower bases respectively 
of trapezoid ABCD. If diagonals AC and BD meet at F, 
a pair of equivalent triangles are • 
a. ABD and ABC c. BCD and ABF e. none of these 
b. DCF and AFB d. BCD and ABD 
21. In the expansion (a2 - 2b'f , the last three terms are 
a.· 32~ - so,ii~ + 80a .. b3 
b. -80a'tb3 + BOa2b't' - 32b5 
o. 8Qa't b3 + 80a21J't + 32b5 
d. -16a2b3 + 32a~ - 32b5 
e. none of these 
22. Form a quadratic equation in x with real, rational 
coefficients if one of the roots is 4 + .,..,,. • 
a. x?- - 8x f 13 
b. x2 + ax. -13 
Co X2 - l3X + 8 a 0 
d. x2 + 13x • -8 
e. x2 - 8x • - 13 
23. Solve · for t in terms of kz ( t - k)2 - 4( t - k) - 5 • 0. t • 
a. t - k - 5, t - k•l. c. k + 5, 1 - k e. k + 5,_ k - 1 
b. fl - k - 5, t - k.. -1 d. k - 6, k + 1 
24.. A IIWl left one half of his property to his wife and one-fifth 
to hia daughter and the remaining $6,000 to his son. How much 
did his daughter receive? 
a. $20,000 c. 110,000 e. more than the son. 
b. $4,000 d. $16,000 
3 
25. A quadrilateral whose perimeter is 80 inches is circumscribed 
about a circle whose radius is 5 i nches. The area of the 
quadrilateral is square i nches. 
a. 100 b. 200 c. 250 d . 300 e.. 400 
26. m +..!_ 1 
2m - 3m 
a. 6m + 1 l/6m 6m2 + 1 c. m - e. 6m 6m 
b. 6m2 + l/6m d. 6m2 + m 6m 
27. Write in simplest f or:n _ abx ( 3x ab ) 
3 ao- 3x 
-x2 + 3a2b2 
- x2 a2b2 a. 3 c. +-- e. none of these 9 
b. 
-
2 a2b2 d. xz + a2b2 X 
- -9-
28. If log y/3 = x; then 
---
a. log y - lo g 3 = log x 3-c. x = :Y y e. log y 
b. log y u 3 log x d. y = 3 log x 
29. If an inscribe~ ans le of 1~ intercepts an arc 8 inches 
long, then the circumference of the circle is 
----
a. 160 inches c. 80TT inches e. none of these 
b. 80 inches d. 160TT inches 
30. ( -3-? )3 = 
a. - 3y.a c. 9y2 e. none of these 
b. 9;/- d. 27y2 
31. The common fraction that corresponds to the repeating 
decimal .272727 •• 
x + log 3 
a. 3/11 b. ll/3 c. 3/110 d. 3/10 e. none of these 
32. One diagonal of a rhombus is three times the other. If the 
area of the rhombus is 48, the longer diagonal is 
a. 8 b. 12 c. 4 .y--z d. 12 .Y2 e. none of these 
33. The base of a triangle is 14 and the a r ea is 56. The altitude 
of a similar triangle is 2. The ratio of the area of the first 
triangle to the area of the second tri angle is 
a. 16:1 b. 1:16 c. 4:1 d. 7:1 e. 49:1 
4 
• 
34. If log ·169 • k; then log 0.169 • • 
a. k/1000 
b. k/3 
c. k + 3 
d. k - .3 
e. none of these 
+ log.., 1 • ----
a. 3~ b • . 2~ c. 4 d. -1 e. none of these 
36. If the circum1'erence of a circle is inereased by 8, the 
radius is increased by • 
a. 8/rr b. 8 c. 4Tr d. 4/rr e. none of these 
37. The angle at the vertex of an isosceles triangle is 30° 
and the equal sides are each 8" 1o~g. The area of the 
triangle is 
a. 16 ..i"'3 b. 16 0. 32 . v' """"!" d. 32 e. 16,t2 
38. A man travels m miles per hour for t hours and then 
changes his rate to s miles per hour for h hours. His 
average rate is 
mt + sh 
a. 2 
m + s b. --2-
mt + sh c. 
m + s 
mt + sh 
d. t + h 
e. none of these 
39. Given two numbers 4 and 16. If a is their arithmetic 
·mean, and b is their positive geometric mean; then a - b = 
a. 2 b .... 22 c. -2 d. -8 e. none of these 
40. The area of one regular hexagon is one half that of a second 
regular hexagon. The ratio of a side of the first to a side 
of the second is 
41. 
42. 
a • .Y2 1 l c. 1 I 4 e.-.IZ 1 2 
b. 1 I 2 d. 2 I v'2 
Evaluate. the parenthesis I 
(an 'f-l. 
an • an.;.i • a( 
) 
a. l c. n 2 - n + 1 e. none of these 
b. n2 - 3n + l d. 0 
3 
Express as a fraction with a rational denominators -=--
=t.-2 
3 /2 3 ~2 3 ;,4 a. 2 c. e. 
3 .Y2 ~4 4 3 b. -2- d. 2 
5 
43. The apothem of an equilateral triangle is 9. The area of 
the triangle is 
a. 243 ,!3 
b. 8 • .,t3 
c. 121 ~ .,t3 
d. 108 .,t3 
e. none of these 
44. If 19 men can dig a ditch in s days, what part will 
be done by k men in 4 daysi 
a. 4k/19s 
b. 19s/4k 
c. 4s/19k 
d. 76/sk 
e. 19k/4s 
45. One angle of a regular nonagon is 0 
----
a. 144 b. 135 c. 140 d. 108 e. 150 
46. One angle of a triangle is 4/5 of the secaod; and the 
second angle is 5/3 of the third. The largest angle is 
-------degrees. 
a. 15 b. 75 c. 45 d. 60 e. none of these 
47. The .center of a circle circumscribed about a triangle is 
the intersection of the • 
a. altitudes c. angle bisectors e. n0ne of these 
b. medians d. perpendicular bisectors 
of the sides 
A 
48. The longest .aide is--------
a. AD c. BC e. BA 
b. AC d. DC 
D. 
c 
49. One of two secants meeting outside a circle is 18 inches 
and its external segment is 4 inches. The other secant 
is bisected by the circle. The length of the second 
secant ia inches. 
a. 6 b. 12 c. 6 .,....-z- d. 2 .,t7 e. none of these 
50. What is the locus of the midpoints of all 8" chords which 
can be dr-.n in a circle of radius s•. 
a. a circle with 3" diameter d. a circle with s• diameter 
b. a circle with 4" diameter e. none of these 
c. a circle with s• diameter 
6 
B 
.-
51. The base of a triangle is 27". A line is drawn parallel 
to this base terminating in the other two sides and 
cutting off .the triangle whose area is 1/3 the original 
triangle. The length of this line is inches. 
a. 9 
b. 3 73 
Co 9 ·/3 
d. 3 
e. none of these 
52. A splinter 8" long is floating in a square pool, 2 feet 
on a side. What is the area of that portion of the pool 
that the center of the splinter cannot touch? 
a. (576 - 16n) sq. in. d. 16n sq. in. 
b. 256 sq. in. e. 64n sq. in. 
Co (256 + 16n) sq.in. 
53. In the figure, ABCD is a parallelogram 
and AP = 1/4 AB. If the area of ABCD .. 48 
sq. in. the area of triangle APE is 
54. 
sq. in. 
a. 4 
b. 6 
Co 12 
d. 18 
e. not determined 
The radius of a circle is 6. The perimeter of a sector 
whose central angle is 60" is • 
---
a. 2n bo 2IT + 6 Co 12IT do 18 e. 2(n + 6) 
55. If a - b, a, and a + b are the sides of a right triangle 
then a/b is 
---
a. 1 b. 2 c. 3 d. 4 e. 5 
56. In the equation 2x2 - 9x • - 16, the product of the roots 
minus the sum. of the roots is • 
a. 7/2 b. 25 c. -25 d. -7 e. 25/2 
57. If roots of the equation 3x2 + ( 3p - 8) x - 2p • 0 are 
equal in value but opposite in sign, then the value of 
p is 
a. 0 b. -8/3 c. 2/~ d. 2 2/3 e. S/8 
58. The diameter of a circle is inoreued 6Q% , the percentage 
increase in the. area is %. 
a. 40 b. 80 Co 156 d. 160 •• 136 
1 
59. Two triangles of equal areas have bases 10" and 16" 
respectively. The ratio of their respective altitude 
is 
----
a. 5 1 8 
,bo 8 I 5 
Co 25 I 64 
d. 64 I 25 
e. 100 1 256 
60. Givens xZ + x + 3 and k(x2 + 1)-p(x + 2). Find what 
value k and p must equal to make the second expression 
identically equal to the first. 
a. k •1. pzl 
b. k - - 1. p • - 1 
c. k .. 1, p - - 1 
d. k 1-, p "' 1 
e. cannot be 
detenuined 
61. The altitude on the hypotenuse of a right triarigle is 2". 
One segment of the hypotenuse is one inch. The ·area of 
the triangle is 
---
a. 3 sq. in. c. 5 sq. in. e. 10 sq_. in. 
b. 4 sq. in. d. 8 sq. in. 
62. In right triangle ABC, if hypotenuse AB • 10 and cos A = 3/5, 
the area is equal to • 
a. 48 b. 24 c. 12 d. 36 e. 6 
63. ABCD is a trapezoid with bases AB and DC. Diagonals AC 
and BD intersect in 0. If AB • 20, DC • 4 and the 
altitude of ABCD • 12 the length of the perpendicular 
from 0 to AB is 
-----· 
a. 10 be 9 3/5 c. 2 2/5 ' d. 2 e. 6 2/3 
64. If the smaller base of a trapezoid is 8"and the line joining 
' the mid-points of the diagonals is 16" the larger base is 
inches. 
-----
a. 24 b. 32 c. 40 d. 48 e. none of these 
65. If x yards of ribbon cost m cents, how many yardd can be 
bought for r dollars? 
mx: . 
a.'i'O()r' yards 
lOOmr b.-x-- yards 
c. lOOn - yards 
m 
xn d. lOOm yards 
e. ~yards 
r 
66. A car traveling at 40 mph passes a sign post 30 minutes after 
a boy on a bicycle who is riding 10 mph. How long will it 
take the car to overtake the bicycle? 
a. 1/6 min. b. 6 min. c. 8 min. d. 10 min. e. 12 min. 
8 
67. In the figure- ABcn is a square • 
.AM • BN • CP • DR • 6 and in the 
square MNPR, (MP)• (RN) • 200. The 
area of square ABCD is • • 
a. 136 c. 200 e. 400 
b. 196 d. 264 
68. In the line joining the points (5-7}and (2,y) is to 
make an angle of 45° with the positive direction of 
the x axis y must have a value of----
a. 4 b. 2 c. 7 d. 3 e. -2 
69. Simplify a 
' 
+ 3i 
4 - 3i 
a. 25 + 24i c. 7 + 24i 19 + 8i ..,~,-7 25 e. 13 
b. 26 + 24i d. 7 + 24i 25 1 
70. If arc DBE ~ 120° and chord DE s 36 inche~ diameter 
BOF _L DE, then CO • inches. 
a. 12 -.12' 
b. 24..,13 
o. 6 ..,13 
d. 12 .y3 
e. 6 -v2 
71. Two sides of a parallelogram are 6 inches . and 8 inches 
and a diagonal is 10 inches. The area of the parallelogram 
is 
a. 24 sq. in. c. 48 sq. in. e. 96 sq. in. 
b. 30 sq. in. d. 60 sq. in. 
72. For what values of k are the graphs of equations 3x - 2y • 8 
and kx + 2y • 4 parallel? 
a. 3 b. -3 c. 3/2 . d. -3/2 e. none of these 
73. A boat travels at the rate of 9 mph in still water. It takes 
just as long for it to go '2 miles upstream as to go 4 miles 
downstream. The rate of the ·currect is mph. 
a.. 3 b. li c. 6 d. -S/2 e. 27 
9 
74. Find the third side of an isosceles triangle 
whose equal sides are each 10 inches and 
whose area is 50 square inches. 
a. 5 ,.r2 inches c. 6 inches e. 12 inches 
b. 10 -.'"2 inches d. 8 inches 
75. Three numbers are in the ratio of 2 s 5 a 7. 
If 7 is subtracted from the second number, 
they are in arithmetic progression. The 
smallest of the three numbers is 
---
a. 14 b. 98 c. 70 d. 63 e. 28 
10 
I 
• 
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1. Combinea 2 m+2 m+l 
- m - 1 - jji'""':"'2 
a. 9 - 6m 
b. - 6m - 1 
3 c.--=--
m- 1 
e. none of these 
d. 6m - 9 (m - l}(m - 2) 
a. 1.0011 c. 1.0013 e. 1.0015 
b. 1.0012 d. 1.0014 
3. In purchasing a new automobile a man was allowed 18% of 
the list price for trade in and 2% additional discount 
of the list price for cash. He paid $54.60 extra for 
a heater. giving the dealer a check of $1397. The car's 
list price was $ 
---
a. 1790 c. 1678 e. none of these 
b. 1935.34 d. 1862.67 
4. A perso~ at point A sees an inaccessi ble object gue south 
at point B. He walks in a direction 40° west of south for 
a distance of · soo feet and then observes point B to be due 
east. The distance AB is feet. 
a. 500 sin 50 • c. 500 tan so• e. none of these 
b. 500 sin 40~ d. 500 cos 50° 
5. For _what. value of k will the sum of the roots of 
3x2 - 12x + k • 0 exceed the product of the roots 
by 2? 
a. 2 b. 3 o. 6 d. 14 e. -18 
s. S /
2 )i o In the ex~;ession (x - 3 x the number of the term con-
taining ~ is • 
a. 9th c. 7th e. 5th 
b. 8th d. 6th 
7. · A ohord 6" long aubtancls an arc equal to 1/3 of the 
circumrerence. The circumference is inches. 
a. 4n v-""""3' 
. bo l2TT 
c. 36n 
d. 6n-72 
e. AB I CD!f ~lN . 
l :~ l is 2 3 o.f the way from AB to CD. 
If the area of triangle liEF is 12 
the area of GEHF is 
-----
a. 108 b. 96 c. 24 d. 36 e. lS 
g. It takes one airplane 2/3 of an hour more to travel 
300 miles than it does a f as ter plane. The faster 
plana travels 15 mph faster than the slower plane, 
if x repr esents the rate o.f the slower plane then 
a. 30u/x 2 300/ l,x + 15) 
b. X c ~/3 i, :( + 15) 
d. 300/x = ~~uO/(x + 2/3) + 15 
e. none of these 
~ . 3UO/(x + 15) = 3Uu/x + 2/3 
10. Given log 1g,500 = 4.2goo and log .01g5 z S.2923 - 10 
then log 19.53 = 
------
a. 1.2g59 c. 12g06 e. none of these 
b. 1.2go7 d. 1.2gl6 
11. A vertical board 10 feet long is fastened by hinges at its 
upper end. The board is swung on its hinges so that it 
makes an angle of 3S 0 with the vertical; the number of feet 
the lower end of the board is raised is 
---
a. 10 cos 3S 0 c. 10 tan :;so e. 10 - 10 sin :;so 
b. 10 sin 3S 0 d. 10 - 10 COB 3S0 
12. Given log cot :;go 30 1 = 1.21:31, log cot 39 °40 1 
and log cot A = 1.2110 then A= 
a. :;go:;:;• 
be :;go 37 1 
c. 39°43 1 
d. 39 °34 1 
e. none of these 
13. Given lof .756 = 9.SS - 10 and iog 434 = 2.64J 
and 4.34 756~0 ; then x : 
a. - • 71 
b. 45 
14. A side of a 
Small equal 
each corner 
is the area 
a. 31:Ji! - 4ab 
b. 4ab - 3bZ 
c. 2ab - bZ 
---
c. 
-
.045 e. none of these 
d. 4.5 
square is a uni~s 1o~g. 
squares are cut out of 
leaving b units. What 
of remaining .figure? 
d. bZ - 2ab 
e. - 3a 2 + Sab - 4b 4 
13 
1.2059 
! 
-~ 
t 
b 
~ 
-, 
I 
a 
I 
I 
L--
.--
J 
•I 
16. The searchlight on a light house revo1~es steadily. A point on 
~ beaoh ia in the light ot the beaa one-eighth as long u it ia 
in the dark. At any JIOIUnt the beam. oovers a sector whose angle 
is degrees·. 
a.· 45 o. 315 d. 320 •• 20 
16. jn isosceles trapeaoid is ciraumscribed about a circle. 
The upper baa• t. 9" az:1d lower base ia 25". · The radius 
ot the circle ia inches. 
a. 6 b. 16 Co 17 d. 16 e. 7} 
17. It the square root ot :z: ~ries directly u y and inversely 
u the square ot z and :z: • 16 when y • 24 and & • 2. What 
.ia & when y • 2 and :z: • 91 
2 3 4 1 
a. 1' b. 1 o. y d. '§"' e_. 5 1' 
lB. In the tigure, diameter BS - 26, 
B'f · • 10. L B • L 'f • 90" then 
the area ot XBTY 
----· 
c. 123.4 . a. 120 
b. lSO d. 1mdetel'lldned 
e. none ot 
these 
19. Two tangents are dr&Wn to a oirole troa ali external point. 
It the minor interoepted arc ia • in degrees • 7/6 ot the 
mgle tonud by the tangents, thn the nuaber ot degrees 
in tbe sajor arc ot the circle ia • 
c. M5- d. 265° e. none ot these 
20. HoW' many multiple• ot 13 are there between 100 and 5001 
a. 30 o. 413/11 d. 32 e. none ot these 
21. It L - g • ~· and h - 2o • g, then a toBUla tor L that 0 . . 
does not oontain o 1a a L • ___ • 
a • .&:h + g •• none ot these 
to 
22. The .JdiNle tera ot ( a2 - b3) 1a • 
· lo is io is 
a. 2'52 a lt· c. - 252 a b e. none ot these 
bo -..'1.&6 a.~18 d. TM at\.18 
B 
23. Given isosceles triangle ABC with base 
AC ~ 12. Equal lines FH and PQ are 
drawn _l_ AC as in the diagram. If 
the area of the figure QPBFH , is to 
be one half the area of triangle ABC, 
then the length o.f CH is 
-----
a. 3 a. 6 n 
b. 6 
24. If sin2 x - 3 cos2 x = 0 and x is a positive acute 
angle, then x ., 
---
b. 30" 
25. In .triangle ABF, AB '"' 3, BF • 4 
and BC bisects L ·ABF. If the 
area of triangle ABC is 24, the 
area of triangle BCF is ----
A 
a. ·18 b. 24 c. 32 d.~ 
7 
e. none of these 
26. A str~t line passes through the point 
( 2, 4 .,t 3) and makes an angle of 12o- with 
the positive x - .axis. The area enclosed 
by the line and the axes is ------
c. 12 n e. none of these 
d. 6 .,.,. 
27. The third term of a geometric progression is 16. The 6th 
term is 54. The common ratio ia • 
b • .:!:. 3/2 sn c.~ d .. 2/S e. none of these 
28. A belt, which does not croaa, goea around two unequal wheels 
whoae diameters are 280 inch•• and 40 inches, respectively, 
and whose centers are 240 inohea apart. The length ot the 
belt ia inches. 
B 
ae 240 + 20Qn o. 2~ ... ~ + 660n d.240n•~ •• greater than 1100 inohea. b. 240 .,.,. + 200 1T 
lS 
c 
, 
29. Which of the following numbers has the largest v"lue 
is-.130. -¥2, St14, 3,13, ¥3 
a. ~5-.1 30 
b • .}2 
30. In triangle DEF, DE • DF, and EM bisects /.... E and 
meets DF at M. If /.... DME = 120' , then /.... D= 
b. 3CJ' c. 40' d. 60' e. 8Qo 
31. The legs of a right triangle are 10 and 24. The 
shorter se gment of the hypotenuse made by the 
bisector of the right angle is 
a. 7 11/17 
b. 3 11/13 
c. 18 6/17 
d. 13 
e. none of these 
32. A rubber ball, dropped from 15 feet above the 
gro~d, rebounds one half way. then falls and 
rebounds one half way again. If it continues 
to rebound in this way until it comes to rest, 
the distance the ball travels is feet. 
a. 30 c. 37~ e. 60 
b. S5 d. 45 
33. For what value of k does 5~ - 2 (k + l)y + 5 • 0 
have equal roots? 
a. - 1 
b. 12-!-
c. 9 and ;.. 11 
d.+ 1 and - 1 
e • . - 6 and 4 
34. The value of 1 - sin2x cannot be • 
---
a. 0 b. 1 c. between .Q and 1 d. sin x e. between 0 and -1 
35. The sum or 16 terms of the progression 3 -.12. 7 -.12, 11 -.1 Z, is 
a. 8 ( 6 -.12 + 60) c. 8 (3-.12+ 60) e. none or these 
b. 528 -.12 d. 504 -.12 
36. The area or a triangle of sides a. 10, and 12 is • 
---
c. 39.5 
d. 15 ,~-, 
16 
37. Two sides of a parallelogram are 10 and 14 and its area is 84. 
Then the shorter diagonal is 
a. 3 .Y2 c. 6 .Y2 e. none of these 
b. 6 .Y3 d. 7 
38. The radius of a circle circumscribed about a regular 
octagon is 8. The area of the octagon is 
---
a. 256 .Y2 c. 64 v2 
b. 16 v2 d. 128 
39. Given sin 3Cfl0 1 "' .5025what is the angle whose sine 
is .50157 
c. 30° 5 1 e. 3Qo 7 1 
d. 30° 6 1 
40. ABCD is a square, with D at the 
center of the circle. RSTB is a 
rectangle with RS .. 1, TS = 2. 
Then the area of the circle is • 
a. lOn Co TT e. none .of .these 
b~ 2rr.Y2 d. 25TT 
11 
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PART I 
l. In the triangle ABC, c • goo; b. 
a. a tan A c. a tan B e. none of these 
b. a sin A d. a cos B 
2. The value of the sine of an acute angle whose 
cotangent is .75 is 
a •• 80 b •• 50 c •• 60 d. 1.25 e. 1.67 
3. 
4. 
5. 
5 3 
If 8 2 then x 5 .,--X 
6 
a. 2 c. 72/25 e. 216/25 
b. l/2 d. 25/72 
If 7 + ! - 67 then i "' B X - 72 
a. 5 c. 9 e. none of these 
b. -72 d. 72 
If sin x = .7071 and COS X= .7069, 
is approximately 
then x 
6. If lo~ 9 ., 2/3, then the positive value of 
b = 
---
a. 9 b. 27 c. 36 d. 81 e. 3 J3 
7. The relationship between a pound 
of troy weight and a pound of 
avoirdupois weight is given by 
the accompanying table. \'Vhat does 
.7 of a pound of troy weight equal 
in avoirdupois weight? 
Troy 
2 
3 
4 
5 
6 
7 
a •• 823 
b. 57 .in 
c. 5.761 e. none of these 
d. .0823 
Avoirdupois 
1.646 
2.469 
3.292 
4.115 
·4.938 
5.761 
a. 3 2 and x are all fractions. If their sum 
.8. 3 
. 7 
urr· then x is 
11 11 24 24 19 a. 24 b.--n c.rr d.- rr e.- 24 
.9. Given log 3 • .4771; then colog 300"' 
a. 9.5229-10 c. 2.4771 e . none of these 
b. 10.5229-10 d. 7.5229-10 
1 
10. A wire is shaped in the form of a circle whose 
r-adius is 6 inches. If it were shaped in the 
form of a square. how long would each side beT 
a. 3n in. 
be, 12TT in. 
c. 4rr in. 
d. 9rr in. 
e. none of these 
11. ABCD is a square. 
L ABE - L FBC - 20°. 
L DFE "' • 
12. If ?f. .. 23x - 2y, then y • 
a. 7/9 ( 23x - 2y) 
b. 14x 
161 c. 6 x e. none of these 
d. 7x 
13. The mantissa of colog 5 is the same as for loga 
14. 
15. 
16·. 
a. 1 b. 2 c. 3 d. 4 e. none of these 
If y varies directly as x, what 
X • 6, if X '"' 4 when y "' 7a 
a. 21/2 c. lX-3 e. 3/14 
b. 24/7 d. 7 24 
G;i.ven 2x2 + 7x + k. What value 
make this a perfect square? 
a. 49/4 
b. 49/2 
x2 + c2 
x-c 
a. 2xc 
2c 2 b. 
x-c 
c. 4x8 
d. 7 2 
-X + C 
c. 0 
d. 2xc 
x-o 
e. 7/4 
-2xc e. 
X - C 
is y when 
of k will 
17. A student's grade on a test is found by 
subtracting his score on test A from his 
score on test B. If a s~~dent received 
- 14 on test A and - 20 on test B, what 
was his grade? 
a. - 6 b. + 6 o. - 34 d. + M e. - 17 
z 
-·' 
18. The smallest angle of a 3,4,5 triangle is 
degrees. 
a. between o• and 16° c. between 20• and 30° 
b. between 15° and 20• d. exactly 30° 
e. between 30. and 45° 
19. Field stone has a minimum weight of 160 lbt.par 
cubic foot, and a maximum weight of 200 lb • . per 
cubic foot. The minimum weight of a 6 inch cube 
of field stone is lbs. 
'""' 
a. 20 b. 25 c. 80 d. 100 e. approx. 1 lb. 
20. Solve for xz X -+ 
a 
a. ab c. -ab e.none of these 
b. a - b d. a + b 
21. WV2 In K = ?l6 if K is constant, what is the effect 
on w if v is doubled? 
a. W is doubled 
b. W is i as large c. W is i as large e. none of these d. W is 4 times as large 
22. If log 17 ~ 1.23 and log .057 • 8.76 - 10 
and 'l.rn- 570, then n-
a. 2.53 
b. 10 
1 
23. 8 
1 - :z:2 
a • .!. 3/4 
b • .!. 3/2 
c. 12 
do 14 
e. none or these 
• 2, then x • • 
---
c. + 4/3 e. none of these 
d. :!: 3/2 ~2 
24. It L AOD • 3/2 L APD than : • 
a. 5/3 
b. 3/6 
c. 3/7 
d. 7/3 
e. none of these 
25. The base or a triangle b lOr and the area i• 
nsk . The altitude is __ . 
1 
a. Wr 
1 b. IQOr!' 
o. 1 
50r3 •• . l Wr 
3 
26. In the inscribed pentagon ABCDE 
/_ C + /_ E .. 230°. 
Then AB., o 
a. 60 
b. 80 
Co 95 
d. 100 
e. cannot be 
determined 
27. Two cars are M miles apart. They are 
approaching each other, one at x miles 
per hour, the other at y miles per hour. 
In how many hours will they meet? 
a • .M (x + y) c. M ~ e. 
X + y M 
M + M M b.2X 2Y d. X - y 
28. If lly 
-
7Z .. 28 and = 7, then z -
E 
4y y -
--
a. 2 b. 3 c. 4 d. 5 e. none of these 
29. A circle has a radius of 7 in. Point P is 3 
inches from the center of the circle. If AB 
is any chord through P then AP • PB = • 
a. 2 -,/ 10 
b. 28 in. 
Co 12 in. 
d. 49 in. 
e. none of these 
30. P lbs of fertilizer containing 5% nitrogen is 
suffi cient to treat a certain field. How many 
po~~ds of fertilizer containing 6% of nitrogen 
should be used ? 
a. 5/6 b. 110 SP Co S d. 
31 • If x .. 7 - -,/ 2, then x 2 - 2x = 
5P 
6 e. 83 .!. 3 
. 
a. 34- 16 ~ Co 37 - 16 -,/~ 
d. 37 - 12-,/ 2 
e. 39 - 12 -,;2 
b. 65 - 12-,/ 2 
32. a = kb, c "' ab/3, c "' 5. Express k in terms of a. 
b. 15 c. 15/a d. a/b 
33. If ,/ 5r ,/ 20 -,/ 48 ,/ 3r = 24, then r - __ _ 
a. 1/3 
b. 1/2 
c. 1/4 
d. l/5 
e. none of these 
4 
34. If A is the smallest aC'Jte angle of a triangle 
whose sides are l, 3, ~ 10, then sin A • 
3 
a.-=,.- b. 1/3 
.._/ 10 
.._/lO 
c. 3 
3-.110 
d. 10 
35. In circle 0, diameter AB = 20 inches. 
AC is parallel to OD. If angle 
CAB a 20°, then arc CD = inches. 
a. lOn 
-9-
20n 
c. !8 
b. 25n 
-9- sn d. 9 
36 • "l!J3x + 3y)2 = V X + Y 
e. 
-.~-w 
10 
a. (3x + 3y) ~ c. 3 .Yx + y e. none of these 
3x + 3y 
b. .Yx + y X + y d. ( 3x + 3y) .y x + y 
37. If t men can dig a ditch in b days, what part 
will be done by r men in s days7 
ts a. tb 
rs 
b. rt 
sb 
rs d. sb 
c. tb rt e.-rb 
38. /._ AOB • 120° 
arc AB •l2n 
Chord AB "' 
---
a. 12 .Y_L c. 9 
b. 18 v 3 d. 9 v 3 
e. 6 vB 
39. XY is the perpendicular bisector of AB. 
AC exceeds AD by 60%. By how much does 
the broken line ACB exceed AB? 
c. 60% e. 45% 
d. 80% 
40. Detennine the nature of the roots of 
3x2 + lOx - 9 • o. 
a. real, rational, equal d. real, irrational, equal 
b. real, rational, unequal e. imaginary 
c. real, irrational, unequal 
6 
X 
y 
41. Given log cot 45°10 1 "' 9.9975 - 10., 
then log cot 45°6 1 = 
a. 9.9985 - 10 c. 0.0015 e. 9.9960 - 10 
b. 9.9990 - 10 d. 9.9980 - 10 
42. A man's yearly salary expressed in thousands of 
dollars is represented by 3n + l 7 where n is the 
15 
number of years employed. ?fuat is the yearly 
increase in salary? 
a. $1/15 
b. $66 2/3 
c. $100 
d. $200 
e. none of these 
43. Given log 1.95 E 0.2900 and log 1.96 ~ 0.2923, 
then log 1953 • • 
a. 0.2907 c. 3.2908 e. 3.2906 
b. 3.2907 d. 4.2907 
44. A triangle has sides 7 and 9 and the included 
angle is 30". What is the area of the triangle? 
63~ 3 
a. --4-
b. 63/4 
c.~ e. 63/2 
63~3 d. --2-
45 • . XY • 9. YZ : 9. 
L XYZ - 60~ 
XAm 
a. 6~ 3 
9~3 
b. -2-. -
c. 3~ 3 
d. 12 
e.~ ~3 2 
46. Find the sum of the infinite series 
1 + 1/3 + 1/9 + ••••••••• 
a. 1 1/2 b. 1 2/3 c. 1 5/9 d. 2 e. infinite 
47. One of the diagonals of a quadrilateral divides 
it into two equilateral triangles, the quadrilateral 
must be a 
---
a. square c. either a or b e. trapezoid 
b. rhombus d. rectangle 
48. If the base of a triangle is 2/3 of the altitude, 
then the area in tenns of the base b is A E 
---
c. 3b2 
6 
X 
A 
49. If (x2rn) (x8) "' 1. and X ""8• then m .. 
a. 4 b. 2 c. 0 d. -4 e. 7 
--2 
50. How many degrees will there be 
in the angle formed if CF and DE 
are extended? 
a. 20 b. 40 c. 50 d. 70 e. none or 
these 
_.,. -3 -5 
51. 7( 10) + 17 ( 10) = x( 10) • then x .. 
a •• 17 b. 1. 77 c. 17.7 d. 177.0 e. 1770 
52. The diameter of a circle is increased SO%. 
53. 
The percentage increase in the area is r 
a. 150% b. 50/o c. 100% d. 225% e. 125% 
Place the decimal in the following answer: 
6, ___ _ 
19.9 • -,163.8479. (.008) 
1.148 ( .098)-2 
a. 31.987 
b •• 31987 
At ~ 
c •• 031987 
d •• 0031987 
31987 
e. .00031987 
54. 73 • 563 "' 
----· 
A 
a. 196 b. 56 c. 392 d. 2172 e. none of these 
55. If r and -rt are the 1st and 2nd terms of an 
arithmetic progression. what is the third term? 
a. 4 - rt c. 2r + rt e. none of these 
b. - r - rt d. - r - 2rt 
56. Determine K so that the equation K • x2 + 5x + 3 
will have equal roots. 
a. 13 
b. - 13/2 
c. - 13/4 
d. 13/4 
e. none of these 
57. If r varies inversely as the square root of t, 
and r • 9 when t "' 4. find t when r • 2z 
a. 3 b. 6 ..,t 2 c. 18 d. 9 e. none of these 
7 
F 
50° 
58. Fona_the quadratic equation whos e roots are 
- y c and..r::-c ; 
a. x2 - c :0 c. x2 - 2 icx - c =0 
b. x:a + c = 0 d. X ' + -TC (1-i) :t • ci 
59. Determine the slope of 5x - '6y - 2 = o. 
a. 5/3 
60. L AOB =goo. 
oc - 8 
OA • 5/4 OC. 
The area of ABCD 
Co 3/5 d. 3/2 e. - 5/3 
• 
a. 75n c. 16n e. 64n 
b. 25TT d. 9TT 
61. Form a quadratic equation in x wi t h rational 
coefficients if one root is 3 + .Y~. 
a. x2 + 5x + 1 = 0 c. x2 - 6x + 7 • 0 
b. x2 - 3x + .y-z E 0 d. x2 + 6x - 7 • 0 
62. Find the value of x if 8 1/3% of x ~ 6. 
e. none of 
t hese 
e. none of 
t hese 
a. 96 b. 18/25 c. 50 d. 1/2 e. none of t hese 
63. A paral lelogram is drawn with one side the diameter 
of a circle of radius R and the opposite side tangent 
to the circle. IYhat is the ratio of the area of the 
paral lelogram to the area of t he circle? 
1 b. 2 TT fT R a. n c. 2 d. r e. fT TT 
64. Simplify: 4 l + 3 l 2 1 6 l 
a. 6 b. 4 3 
1 
c. f5 1 d.20 e. 24 
65. Factor: 2r2 - r - 2k 2 + k 
a. (2r - 2k)(k - l)(r - 1) d. 2(r + k)(r + k - 1) 
b. 2(r- k)(k- l)(r - 1) e. (r- k)(2r + 2k- 1) 
c. (~ - k)(2r + k - 1) 
66. If the line of centers of two circles is greater 
than the sum of their radii. the number of common 
tangents possible is 1 
a. 0 b. 1 c. 2 d. 3 e. 4 
8 
67. In the figure. AB .. 120" • 
/_ P .. 50° • Find /_ x • 
c. 60° e. 20° 
d. 50° 
68. If sin x + 3 cos x "'2; then tan x "' 
COS X ----
a. -1 b. 0 c. 1 do 2 -3 COS X e. 5 
p 
69. If tan (20° + x) "' 1 and x is acute. then x = o 
a. 25 b. 30 c. 45 d. 60 e. 70 
7Q. If log2 8x = 6 log 100; then x 
a. 3 b. 4 c. 6 d. 8 .e. 12 
71. How many digits are there in 450 if log 2 
a. 20 b. zoo c. 31 d. 100 e. 30 
72. If 9 3 S2 (15rf2 .. 1; then r/S .. • 
a. + 3/5 b.:;: 9/5 c. + 3/25 d. ~ 5/9 
---
e.+ 3.y3 
--5-
73. Given log 4.9 = 0.6902; then log ,7 =-
74. 
a. 9.3451 - 10 
b. 3.451 
c •• 8451 
d. 1.6902 
---
e. 9.8451-10 
If n + t = 6 and ~ = t; then n ( t - 1) .. n 
0.3010? 
• 
a. l b. 5 c. 4 d. 3 and 2 e. none of these 
75. rr. in the figure. 
CP • 7 • DP .. 2. AP • 5. 
what is the ratio of CD to AB. 
a. l 
70 
b. !9 
c. 5 
39 
d. 45 
e 15 
. n 
A 
End of Part I 
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PART II 
This part of the examination contains 40 questions. The answer sheets will be 
collected at the end of 90 minutes. 
1. Which one of the following values of b will 
make this statement true? "The graphs of 
x 2 + y 2 = 10 and 2x .. b do not intersect". 
a. 2 ,! 10 c. ,; """"10 e. none of these 
b. - 10 d. 5 
2. If xr + yt = 17rt, and r = 6, t = 5; 
find x/t + y/r = 
510 17 17 a. u c. 30 e. 
b. 510 rt d. 30 
3. If ( r + t) x2 = ( r2t + rt2 )2 ; then x = • 
a. + rt,! r ~· t 
b • ..!_rt(r+t) 
c. + r2t 2,! r + t e. none of these 
d. ; r2t + rt2 
,;r:;.--E" 
4. Factor l2x2 - 36 yz - 27y2 - l2z2 
a. 12 (x + z)(x - z) - 9y ( 4z - 3y) 
b. 3 ( 2x + 3y - 2 z ) ( 2x - 3y + 2 z ) 
c. 3 (2x- 3y- 2z) (2x- 3y- 2z) 
d. 3 (2x + 3y + 2z)(2x- 3y- 2z) 
e. none of these 
5. Using the following system of equations, the value 
of 3r2 is r4 - s2 + 19 = 26 
a. + 12 
b. + 16 
s2 - 6s + 9 .. 0 
Co ..:!:_ 4 
d. ::!:.. 12 
e. none of these 
6. A and B are the centers of circles 
each being on the circumference of 
the other. If AB "' 8, the area of 
triangle DBC -= __ _ 
a. 32 ,! 3 c. 32 e. 16 ,; 3 
b. 16 d. 24,! 3 
ll 
7. In the figure, AB /1 CD. 
8. 
AB is 9 inches from 0. 
CD is 12 inches from 0. 
A is 15 inches from 0. 
The area of trapezoid 
ABCD is sq. in. 
a. 882 c. 400 e. none of these 
b. 441 d. 450 
Simplif'y: 
a. 3/2x c. 3 
2xy2 
e. none of these 
2(x2 + y") 
b. 2x 3x d. 2 
9. The upper base of a trapezoid is one inch, 
the lower base 2 inches. The length of a 
line parallel to the bases which divides 
the figure into two areas having a ratio 
of 7 : 20 is inches. 
a. 4/3 c. 7/4 e. none of these 
b. 3/2 d. 6/5 
10. Combine: 10 1 1 d::! 
-
26 + 1)"":d +m 
a. 1 c. 2d - 15 e. 0 d2- 25 
b. -15 + 2d d. 1 26 - d::! 25 - d2 
11. A straight line passes through the point 
(1,3) with a slope of -1. The area 
enclosed by the line and the axes is 
---
a. 2 c. 8 y 2 e. none of these 
b. 15 d. 8 
12. The 1aat two terms of the expression 
(r - a)l.2 are 
a. 12 rsl.l. + al.2 o. -12rsl.1 + al-a e. 
1i i2 132 r1n 1~ b. -132rs + ll d. + + I 
12 
+ 12rail. 
-•· 
l.2 
13. AB is vertical and LA= 40°and 
L C. 85°. How many degrees in 
the direction indicated must the 
figure be rotated so that AC is 
horizontal? 
14. A surveyor is making an aerial survey of a 
crater from a. balloon suspended 3600 feet 
above a point outside the crater. He 
15. 
finds the angle of depression of the nearest 
edge is 60° and for the opposite edge is 
30°. What is the width of the crater? 
a. 4800 .Y 3 feet c. (1800 + 1800 v:3) feet 
b. 3600 .Y 3 feet d. 2400 .Y 3 feet e. 3600 feet 
l l 
If M2 + M-.r a- 6a ~ ., 0; then M., 
a. 16a'+ c. 98?' 4aZ e. 81a'+, 16a'+ 
b. .. ---V- 3a, v2a d • .y -3a, .Y 2a 
16. Given: A = n/d and B "' (n+3)/(d+3) 
If n/d is a proper fraction where n and d are positive 
17. 
18. 
integers, a relationship between A and B is • 
a. A ., B c. A< B e. A .. B + 3 
b. A > B d. A • 1/B 
X-~ r 
N • I2 X'+ is the value of X when N "' 4; 
X6 is the value of X when N • 6. X'+ expressed in 
terms of x6 is 
a. X'+ • . 9X 6 
b . X 6 • o9X '+ 
10 
c . x, ... 9 x 6 
r d. x =- x6 '+ 16 
e. none of these 
I f 2m 
3 -
r 
9 "' rn~ and r = 4, then n :z 
a. 1/2 
b. 1/3 
Co 1/4 
d. 1/5 
e. 1/6 
13 
19. Given angle CAB • 30° 
The length of the locus within 
angle CAB exactly 3" from one 
line and 4 or less from the 
other is • 
---
a. 4 o. 4v 3 e. 8 
b. 8 v 3 d. 2 
20. If x2 + y2 • 5 and y • x + k; then express 
x in tenns of k. x .. • 
a. k..:!: v 10 - k2 -k + v 3k2 - 10 c. 2 e. none of these 
b. -k+-110 - k2 
2 d. -2k + ..; 40 - 4k 2 
4 
21. Triangle ABC is equilateral. AD is a 
median of triangle ABC. AE ia a median 
of triangle ABD. · If BE .. r then AE • • 
a. rv5 c. t. v"""S e. 2r 
b. t d. rvl3 
B E 
22. A straw s"· long is floating in a tin box which is a 
square with a aide of 10". What is the area of that 
part of the surface of the water which cannot be 
~eached by the center of the stra.. 
a. 4fT 
b. 36 
Co 16TT 
do 64 TT 
e. 8TT 
23. Given circle o with radiu. r 
PA is a tangent to the circle 
and PB is a secant drawn through 
the center. The tangent is 3 
times the external segment of the 
secant. The length of the tangent 
in teniUI of r il • 
c. r/4: 
4. 3r/5 
e. 3r/4 
24. In a right trianglei.BC .with L C "'• 9~•:, D ;\.8 
equidistant fraa the three vertices. -It AC • 5, 
BC • 7, DC • • 
c • . 2v"-8 
d.vzr 
•• 4 
D 
B 
c 
-· 
• • 
25. In the £igure PB is tangent to the 
circle at B and AB is a ·diameter. 
I£ PB ., 3 and AB = 4, then PC "' • 
a. 5 
b. 1.8 
c. 5/9 
d. 16/5 
e. none of these 
26. 1 3-2- 2=j .. ----
a. 1 c. - 72 e. none of these 
b. - l/72 d. 72 
27. Given right triangle ABC with rt angle 
at C and AC = 35, sin ro· • .92, cos r •· .40, 
tan r 0 "" 2.29, cot r 0 "' .44 
The shortest distance from C to AB is 
approximately _____ • 
a. 13 
b. 14 
o. 15 
d. 16 
e. 17 
28. From a certain point within an equilateral triangle, the 
perpendiculars to the sides are 3,4, and 5 inches long. 
The area of the triangle is sq. inches. 
a. 48 n c. 8 v3 e. none of these 
b. 16v3 d. 12 v""""!' 
29. The length of each leg of an isosceles right triangle 
is 3 inches. The mid-points of the 3 sides are joined 
to form a second triangle. Similarly a third triangle 
is inscribed in the second, a fourth in the third, and 
so on without limit. What is the sum o£ the areas of 
all the triangles. 
a. 9/2 
b. 3 
c. 6 
d • . 12 
e. 18 
30. Four feet fra.m a corner a three 
£oot door is placed. How far from 
the corner on the other wall must 
another three £oot door be plaoed so · 
they will not interfere? 
(Neglect the thickness of the doors) 
a. ,tW feet c. 5 feet e. none of these 
b. 2,t6 feet d. 2 vlO feet 
15 
31. If 4/x + 9/y "' 5 and 'd/x - 3/y = 3, then y = 
a. 3 b. 2 c. 7/2 d. 1/2 e. 1/3 
~2. A plane is searching over a circular area of radi us 25 
miles. In order to do uble the area, the radius must 
be increased by 
a. 25 ,/2 miles Co 12.5 miles e. 25 miles 
b. 50 miles d. 25 ( ¥2 - 1) miles 
33. A calf is tied with a 15 f oot rope to a corner of a 
shed 12 feet square. The area over which the calf 
can graze is 
a. 225T'rsq. ft. 693n c. - 4- sq. ft. 
b. ( 225n- 144) sq. ft. d. 7llTT sq. ft. 
34. In the figure. t he radius of the 
large r circle is 10, and the radius 
of the smaller circle is 6. If the 
area of the shade.d portion is 1/5 
the area of the larger circle, then j_ 0 is __ _ 
a. 60° 
d. 112.5° 
35. Given AB = 6, AC = 7, BC = 5 
and D, E, and F are points of 
tangency. AD ,. 
a. 2 b. 2.5 c. 3 d. 3.5 e. 4 
e. none of these 
A 
36. An aviator flies 900 miles. If he had averaged 20 miles 
per hour more, he would have travelled 150 miles more i n 
the sa.'lle time. What was his average rate? 
a. 100 b. 110 c. 120 d. 130 e. 140 
37. A marble rolls down an inclined plane going 7 feet the 
first second, 15 feet tne second second, 23 feet the 
third second, and so on. How far does it roll in 20 
seconds? 
a. 169 feet c. 1660 feet e. 1760 feet 
b. 1560 feet d. 1740 feet 
16 
B 
38. 
5 3.... + ,.... + .J .... 
-24 + 2 ... 
9 . V36 c. 9/4 e. 3 V3 a. 2 4 
b. 3V3 d. 3/2 
39. In the rectangle ABCD a perpendicular BE is drawn 
from vertex B to diagonal AC. If BE is 12 inches 
and EC exceeds AE by 7 inches, the area of the 
rectangle is sq. in. 
a. 100 b. •!50 c. 200 d. 300 e. 46.8 
40. Three integers are in the ratio 2 r 5 r 8. If 2 
is subtracted from. the middle integer, the resulting 
number will be the second term of a geometric 
progression of which the other two integers are 
the first and third terms. The three integers are 
a. 4,8,9 c. 4,8,16 e. 4,10,16 
b. 2,5,8 d. 6,14,24 
l7 
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